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GGGCCGCTGGCGGTGATGTTC ACCGGACAGGGCTCCCAACGCCCCGGCATGGGACGAC AG 6 0 

GPLAVMFTGQGSQRPGMGRQ 20 

T t G t VTGAGC AC7TCCCCGTCTTCGCCC AGGC ACTGGACGAGGTCTTCGCACTCGCCACC 120 

L* v EH T P V F A Q A LDEVF A L A T 40 

CCCGGACT ACGC3AGGTGATGTTCGACCCCGACC AGGCCGAAACACTCCAACGCACCGAC 130 

PGLRSVMFDPD QAETLQRTD 60 

C ACGCCC AGATCGCCCTGTTCGCCTTCG AAACCGCCCTCTACCGACTCXGGGAATCCTGG 2 40 

HAQIALFAFE TALYRLWES W 80 

« GGCCTGCGACCCGACATGGTCTGCGGACACTCGGTCGGAGAAATCACCGCAGCCCACGTC 300 

S GLRPDMVCGHSVGEITA AHV 100 

/I tcCGGGACCCTCACCCTCCCCGACGCCGTCCACCTCGTCACCACACGCGGCACCCTCATG 3 60 

!=Z SGTLT LPD AVHLVT TRGTLM 120 

O cVWJlCCTGCCCCCCGGCGGCGCCATGCTCGCCGTCGCCACCGACCCCCACACCCTCCAA 420 

m QNLPPGGAMLAVATDPHTLQ 140 

cCCCiCC t CGAC=lACCACCACGACACCATCTCCATCGCCGCCATCAACGGCCCCCACGCC 49 0 

it p h - D N X H D T I S I A A I N G P H A 160 

H J ACCG-CCrCTCCGGCGACCGCACCACCCTCCACCACATCGCCACCCAACTCAACACCAAA S 40 

r xviSGDRTTLKHIATQLMTK 130 

Q *CC AACrGGCTC AAC3TC AGCCACGCCTTCCACTCCCCCCTCATGCAACCCATCCTCC AA 500 

3 T S W L N V S H A F H S P L M Q ? I L Q 200 

CCC^TC ACCACC ACCCTC AACACCCTCACCC ACCACCCCCCACACACACCCCtCATCAGC 6 50 

PFTTTLNTLTHHPPHTPLIS 220 

ATGCTC ACCGCC AC ACCC ACCCACCCCGAC ACCACCC ACTGGACCC AGCACATCACCGCA 7 2 0 

MLTATPT HPDTTHWTQHITA 240 

CCCGTCCGCTAC ACCGACACCCTCCACCACCTCCACCACCACGGCATCACCACCTACCTC 7 8 0 

PVRVTD-TLHHLHHHGITTYL 2o0 

GAAATCGGCCCCGACACCACCCTCACCGCCCTCGCCCGCACCACCCTCCCCACCACCACC J* 40 

E : G ? 3TTLTALA-RTT.LPTTT 290 

CACC-C ATCCCC ACC ACCCGCCGCAACCAC AACGAAGTCCGC AGCACGAACGAGGCGTTG 9 00 

HL rp TT aRMHNEVRSTSEAL 300 

GGC AGGG7GT7C A3C3TGGGCCACTCGGTGGACTGGCGGGCCCTCACTCCGACCGGGAGG 9 60 

G R V F S V G H S V D W R A L T ? T G R 32U 

CGTACCTCCCTGCCGACGT.-.CCCCT 93 5 

R 7 5 L ? T ? ? 323 



Figure 8 



PCR oligos: 



Avrll 



I I 

N-terminal Oligo: 5" EcoKL Tag-CCTAGGCTGGCGGTGATGTTCA-3' 

GGGCC 



| Engineered Avrll \ | Homologous region | 



I 1 

C-terminal Oligo: 5' BamHI Tag-ATGCATACGTCGGCAGGGAGGTAC-3' 

Q. QQ 



Engineered Nsil j \ Homologous region j 



PCR cloning: 
Lisase-PKS cluster 



LigAT2 domain 



PCR lisAT2 domain with engineered oligos 



I- 



t 

985 bp 



LigAT2 domain 



-\si\-BaniH\-3' 



1 



Cloned into pUCIS EcoRVBamHl sites 
and sequence fidelity confirmed 



EcoRl-Airll 



SsiUBamHl 




(Cloned LigAT2 domain with 
introduced A vrllAYvrl sites) 



Figure 9 



EryAI 



ery ATX domain 
5' 3' 



5' flanking region with J p£R 

engineered AvrK site at 3' end 



\ 



3' flanking region with 
engineered Nsil site at 5* end 



2781 3825 

S'-EcoRl 1 " 1 kb Uvrll-BamHl-y 

5" flanking region 



4866 



S'-BamHUWsil I 



- 1 kb 



3 1 flanking region 



5912 

jHindUUT 



Cloned in pUC19 EcoRUBamUl 
and sequence fidelity confirmed 



Cloned in pUC19 BamHUHindlll 
and sequence fidelity confirmed 



Connect two flanking region 
fragments together at BamlCL site 



2781 



EcoR 



- 1 kb 



3825 4366 
AA.rll-BamHI - Vwll 



- I kb 



5912 

J//i/idIII 





Move flanks into pCS5 (£c0RI/////idIII sites) 



2731 3825 4866 5912 

EcoRl 1 ~ 1 kb 1 AvrXUBamHl -.V«l I — - L//MIH 

5' Hanking region 




Figure 10 




Isolate AvrTUNsil LigAT2 fragment and clone it into 
AvrVJNsil sites of the pCS5/ATl -flank 




/\vrn 



Figure 11 
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Construction of eryAT2 flanking regions in pCS5 



EryAI 



ery AT2domain 



16686 17853 

5'-HindIll 1167 bp UvrII-PstI-3' 

5' flanking region 



\ 



3* flanking region with 



18864 19955 
5*-PstI-NsiI | 1091 b P lEfcoRI-y 
3* flanking region 



Cloned in pUCIS Hindlll/PstI 
and sequence Fidelity confirmed 



Cloned in pUC18 Pstl/EcoRI 
and sequence fidelity confirmed 



Connect two flanking region 
fragments together in PstI site 



166S6 17853 18364 

HindUll Lmibp 1 AvrlUPstl-N.I 1 1MJ>°_ 

5 flanking region 3' flanking i 



19955 
JEcoRI 




Moving Rankings into pCS5 (EcoRI/Hindlll sites) 



Hindllt 



166S6 17853 18864 19955 
| 1 167 bo I Avrll-Pstl-Nsil I 1091 b P lEcoRI 




Figure 14 



Scheme for Construction of P EryAT2/LigAT2 Integration Plasmid 



I ► 985 bp ] „ 

£coRI-Avrn Nsil-BaniHl 




Isolate AvrUJNsil LigAT2 fragment and clone it into 
AvrWNsil sites of the pCS5/AT2-flank 

7090 8255 9191 10368 

5" flanking region 3' flanking region, " 




AvrEI 



Figure 16 
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Figure 17 




Figure 18 



CCT AGGACGGCAGTCCTGCTCACCGGGC AGGGTTCCC AGCGTCAGGGCATGGGGCGCGAA 60 
PRTAVLLTGQGSQRQ GMGRE 20 

CTGTACGACCGGTC ACCGGTGTTCGCCGCCTCGTTCGACGCGATCTGCGCTCAACTCGAC 120 
LYDRSPVFAASFDAI. CAQLD.40 

GGGCAACTGCCTCGTCCCCTCAAGGACGTTCTCTTCGCCCCCGAGGGGTCGGAGGACGCC 180 
GQLPRPLKDVLFAPEGSE DA 60 

GCGCTCATCGACCGTACGGTGTTCACACAGGCGGCTCTGTTCGCCGTGGAGACCTCCCTG 240 
ALIDRT .VFTQAALFAVETS I. 80 

TTCCGGCTGTTCGAGGCCCACGGCCTCGTCCCCGACTACCTCATCGGCCACTCCATCGGC 300 
FRLFEAHG LVPDYL IGHSIG 100 

GAAGTGACCGCGGCCCACCTGGCCGGGGTCCTCGATCTGGCGGACGCGTGCGTCCTGGTC 360 
EVTAAHLAGVLDLA.DACVLV 120 

GCCCACCGCGGCCGCCTGATGCAGTCGGCCCGGGCCGGCGGCGCGATGGCCGCGGTCCAG 420 
AHRGRLMQSARAGGAMAAVQ 140 

GCGAGCGAGGACC- AGGTACGCGAGGCCCTCGCG ACCTTCGACG ATGCGGTTGCCGTGGCC 4 80 
ASEDSVRSALATFDDAVAVA loO 

GG ^G^C a \C3GCCCG AACGCC ACCGTCGTCTCCGGCGACG AGGACGCGGTCGAGCGGCTG 540 
G ' V N G ? N A T V V 5 G D E D A V Z R L -3^ 

GTCGCGCGCTGGCGCGAGCAGGGCAGGCGGACGAAGCGGCTGCCGGTCAGCCACGCCTTC 600 
V A R W R E Q G R R T K R L ? V S H A 200 

CACTCGCCGCACATGGACGGGATCGTCGACGAGTTCGTCACCGCCGTCTCCGGGCTCACC 660 
HSPH-MDG. IVDEFVT AV SGLT 220 

TTCCGCTCGCCGACGATCCCGGTCGTCTCCAACGTCACCGGGACCCTCGCCACCGTCGAC 720 
FRS PTl"PVVSNVl!GTLATVD 240 

C *GC-G acCTCGCCCGCGT ACTGGGCACGCCACATCCGCGAGGCCGTGCGCTTCGCCGAC 7 80 
Q " L* T S ? A ^ W A R H I R S A V R F A D 2o0 

GGGGTGCGGTACCTGGAGGGCGAGGGCGTCACCGAATGGCTGGAGCTCGGGCCCGACGGC 840 
GVRVLEGS-GVTEWLELGPDG 230 

G-TCTCGTCGCCCTGGTCGAGGACTGCCTGGCGAAGGAGGCGGGATCGCTCGCGTCCGCC 900 
V LVALVEDCLAK EAGSLASA 300 

CTGCGCAAGGGGGCGAGCGAGCCCCACACCGTGGGCGCGGCCATGGCCCGCGCGGTGCTG 960 
LRKGASEPHTVGAAMARAVL 320 

CGCGGATCCGGCCCCGACTGGGCGGCGGTGTTCCCCGGCGCACGGCGGGTCGACCTTCCG 1020 
RGSGPDWAAVrPGARRVDL P 340 

ACGTATGCAT 10 30 
T ¥ A 343 



Figure 19 



prR nligos: 

Avrll 

N-terminal Oligo: 5' EcoRl Tag-CCTAGGACGGCAGTCCTGCTCACC-3' 

GGCC 

| Engineered A vrU II Homologous region | 

^ Nsil ^ 

C-terminal OHgo: 5' BamHl Tag-ATGCATACGTCGGAAGGTCGACCCG-3' 

£ £ 



| Engineered Mrtl || Homologous region | 



prR rloning: 
Ven-PKS cluster 



venAT domain 



PCR venAT domain with engineered oligos 



S'-EcoM Tag J V ^T^—^^^ B ^ Ta 8" 3 ' 
venAT domain 

Cloned into pUCl8 Hindi site 
and sequence Fidelity confirmed 

t 

^c//]£c^I-i ^ l030bP "*3 ^I-fl„nHI Wind* 




(Cloned venAT domain with 
introduced A vrllAVsfl tag) 



Figure 20 



EcoRl-Avrll 




Isolate AvrlUNsil venAT fragment and clone it into 
AvrUJNsil sites of the pCS5/ATl-flank 

2781 3825 4866 

EcoRl L2==Z==JAvrn-Ba7nHI -"^ i* . i 7 t V\ i i 1 // 
5* flanking region 3* flanking region. 
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- 1 kb 
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zJ 



Nril 
4866 



-Ikb 



5912 

=| Hindll! 



5' flanking region venAT domain 3' flanking region, 



Figure 22 
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Figure 23 



pen oHgrai , „ 

Avrll 



N-terminal OUgo: 5" EcoRI Tag-CCTAGGGTTGCCTTCCTGTTCGAC-3' 



GGC £ 

| Fnr i— h ^Hi || Homologous region 1 



C-Urmtaal OUgo: S HindHl Tag-ATGC ATAGACCGGCAGATCCACCG 

| Engineered «V«1 || Homologous region | 



PfP cloningt 

Rap ATH domain 

Rapamycin cluster 



PCR Rap AT 14 domain with engineered oligos 

t 

RapAT14 domain 

I Cloned into pUC19/ftncn site 
and sequence fidelity confirmed 

RapATU domain 
HindUl ^ ^ 




Figure 24 




Isolate AvrWNsil rapATl4 fragment and clone it into 
AvrXVNsil sites of the pCS5/ATl-flank 




£^ figure 27 




Isolate AvrWNsil rapATK fragment and clone it into 
AvrlVNsil sites of the pCS5/AT2-flank 

16686 17853 18864 19955 
FrrPJ l -l^b l A^u.R^m -Mill ll^ Itfindm 




^^Srlanktng region rapAT 14 domain 3' flanking region 



Figure 28 
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Figure 31 
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Figure 34 



GCCGACCGTGTCGTGTTCGTGTTCCCCGGCCAGGGCTCGCAGTGGGCCGGAATGGCCGAG 6 0 
A DR YVF V F PGQGS QWAGMA E 20 

GGGCTGCTGGAGCGGTCCGGCGCGTTCCGGAGTGCGGCCGACTCGTGCGACGCCGCGCTG 12 0 
GLLERSGAFRSA AD SCDAAL 40 

CGGCCGTACCTCGGCTGGTCGGTGCTGAGCGTGCTGCGCGGGGAACCGGACGCGCCCTCG 18 0 
RPVLGWSVLSVLRGEPDAPS 60 

CTCGACCGGGTCGACGTCGTGCAGCCGGTGCTGTTCACGATGATGGTCTCGCTCGCGGCG 2 40 
LDR VDVVQPVLFTMMVSLAA 80 

GTCTGGCGTGCGCTGGGGGTGGAACCGGCGGCGGTCGTCGGGC ACTCGC AGGGTGAGATC 3 00 
VWRALGVEPAAVVGHSQGEI 100 

GCCGCTGCCCATGTCGCCGGTGCGCTGTCGCTGGACGACTCGGCCCGG ATCGTCGCCCTG 3 60 
AAAHVAGALSLDD SARIVAL 12 0 

CGCA.GTCGGGCGTGGCTCGGACTGGCGGGCAAGGGCGGCATGGTGGCGGTGCCGATGCCG 42 0 
R 3 R A W L G LAG KG G M V A. V ? M ? 140 



Iff GCGGAGGAGCTGCGGCCGCGGGTGGTGACGTGGGGGGACCGTCTGGCCGTCGCCGCCGTC 4 80 

m AEELRPRLVTWGDRLAVAAV 150 



AACAGCCCCGGTTCCTGCGCCGTCGCAGGCGACCCGGA.GGCGCTGGCCGAACTGGTGGCG 5 40 
N 3 ? G 3 C A V A G D ? Z A L A 2 L V A 13 3 

CTGC TG A CCGG7GAGG GGGTGC ACGCCCGGCC G ATC C CCGGCGTCG AC AC GGCGGGCC AC 5C0 
L 1 7 G £ G V H A R ? I ? G V D T A G K 233 

TCGCC GCAGGTGGACGC 37TGGGGGC7CArC7GCTGGAGG~GCTGGCCCGGG7CGCCCCC 5 5 3 
5 ? S V D A L R A K L L Z V L A ? V A ? 2 2 3 

CGA.CCGGCCGACACCCCGTTCTACTCGACGGTGAGCGGCGGGCTGCTGGACGGCACCGAG 7 2 0 
R ? A D I ? FYSTVTGGLL DGT2 240 

CTGGACGCGACGTACTGGTACCGCAACATGCGCGAGCCCGTCGAGTTCGAGCGGGCCACA 7 80 
L D AT Y W YRN MR E ? V E F E RAT 250 

CGGGCGCTGATCGCCG ACGGGC ACGACGTCTTCCTGG AGACGAGCCCGC ATCCC ATGCTG 34 0 
RALIA2GHDVFLZTSPHPML 230 

GCCGTGGCGCTGG AGC AG ACGG7C ACCGACGCCGGC ACCGACGCGGCGGTGCTCGGGACC 900 
A V A L E Q T V T D AG T D A A V L G T 3 00 

CTGCGCCGCCGCCACGGCGGTCCTCGCGCGCTGGCCCTGGCCGTCTGCCGCGCCTTCGCG 9 50 
L R R R K G G ? R A L A L A V C R A F A 320 

CACGGCGTGGAGGTGGACCCCGAGGCGGTCTTCGGTCCGGGCGCACGGCCCGTGGAGTTG 102 0 
HGVEVD PEAVFGPGARPVEL 3 40 

CCCACCTATCCG 13 2 2 
P T Y ? 3 44 



% 

Figure 35 





Figure 36 ^ 



Protein Sequence S A P R K P 
Original Sequence JCCGCGCCGCGCAAGCCG 

Altered Sequence JCCGCGCCTAGG AAGCCG 



Avrll site 

N PCR Qliqos for 5'-flank Avrll site 

Ul 
PI 

s ^ f- ► 5*-flank sequence 

^Terminal oligo S'-GAGAGAGGAACCAACGCGCACGTGATCGTCGAAGAGGCACCAGC 

: \<es o ^ j..J I 1 

. v - Pmll site 

H I 

r ► S'-flank sequence 

S-terminal oligo S'-GAGAGAGGATCCGACCTAGGCGCGGAGGTCACCGGCGCGACGGCG 



Barr.HI site Avrll site 



PCR oliqos for NidATS fragment 



Beginning of NidATS 



N-Terminal oligo S'-GAGAGACCTAGGAAGCCGGTGTTCGTGTTCCCCGGCCAGGGCT 
(5 if Avrll site 



3* end of NidATS 



C-terminal oligo 

5'-GAGAGAGGATCCGAGGCCGGCCGTGCGCCCGGACCGAAGACCGCCTC 

I I I 1 

( SS-p J t /) BamHI site Fsel site 



Figure 37 




Figure 39 




new spot 



i i: 



A) SCM only 

B) SCM + 50 mM butyric acid 



B 



Figure 40 




— 1.9 kb 



C3 

t — -s 



tt 



-a 


T3 


o 


o 


rn 


m 


r~ 


r- 




— ± 


go 


CD 




=r 




en 



Figure 41 



CGCGCGCCTGCCTTCGTCTTTCCCGGGCAGGGCGCCC AGTGGGCCGGACTGGGAGCGCGG 6 0 
RAPAFVFPGQGAQWAGLGAR 20 

CTCCTCGCGGACTCCCCCGTCTTCCGCGCCAGGGCCGAGGGATGCGCGCGGGCGCTGGAG 120 
LLADS PVFRARAEACA RALE 40 

CCTC ACCTCGACTGGTCGGTCCTCG ACGTGCTGGCCGGCGCCCCGGGC ACCCCTCCC ATC 180 
PHLDWSVLDVLAGAPGTPPI 60 

GACCGGGCCGACGTGGTGCAGCCGGTGCTGTTCACCACGATGGTCTCGCTGGCCGCCCTC 240 
DRADVVQPVLFT TMVSLAAL 80 

TGGGAGGCCCACGGGGTGCGGCCGGCCGCGGTCGTGGGCCACTCCCAGGGCGAGGTGGCC 300 
WEAHGVRPAAVVGHSQGEVA 100 

GCGGCCTGCGTGGCCGGTGCCCTGTCGCTGG ACGACGCTGCCCTGGTGATCGCCGGACGC 360 
AACVAG ALSLDDAALVIAGR 120 

AGCAGGCTGTGGGGGCGGCTGGCCGGGAACGGCGGG ATGCTCGCGGTGATGGCTCCGGCC 420 
S R LWGRLAGNGGM LAV. MAPA 140 

GAGCGG^TCCGTGAGCTGCTCGAACCATGGCGGCAGCGGATTTCGGTGGCGGCGGTCAAT 480 
ERIRELLE'PWRQRISVAAVN 160 

GGCCCCGCC-'CGGTC ACCGTCTCCGGTGACGCGCTCGCGCTGGAGGAGTTCGGCGCGCGG 540 
GPA5VTVSGDALALEEFGAR 180 

CTC T, rCGCCGiGGGGGTGC TGCGCTGGCCGC-GCCGGGCGTCGACTTCGCCGGCCACTCG 600 

ls'aegvlrwplpg.vdfag H S 200 

CCGC a GG-GG ^GGAGTTCCGCGCTGAGCTCC TGG ACCTGCTCTCCGGCGT ACGGCCGGC7 660 
?QVSS?RAELL3.LLSGVRPA 220 

CCTTCGCGG ATACCTTTCTTCTCC ACCGTGACGGCGGGTCCTTGCGGCGGCGACC AGCTG 720 
PSRI P F FSTVTAG PCGGDQL 240 

GACGGGGCGTACTGGT ACCGC AAC ACGCGCG AACCCGTGGAGTTCGACGCCACGGTCCGG 780 
QGAYWYRNTRSPVEFDATVR 260 

GCGCTGC^GCGTGCGGGCCATCAC ACGTTCATCGAGGTCGGTCCGGATCCGCTGCTCAAC 840 
ALLRAGHHTFIEVGPHPL LN 280 

GCCGCG VCG ACGAGATCGC AGCGGACGAGGGGGT AGCGGCC ACGGCCCTGC AT ACGCTC 900 
AAIDEIAADEGVAATALHTL 300 

C AGCGGGGCGCTGGCGGCCTTGACCGCGTGCGC AACGCGGTGGGCGCCGCTTTCGCGCAC 960 
Q RGAGG LDRVRNAVGAA FAH 320 

GGTGTCCGGGTCGACTGGAACGCCCTGTTCGAGGGC ACCGGTGCGCGC AGGGTGCCGCTT 1020 
GVRVDWNALFEGTGARRVPL 340 

CCCTCGTACGCCTTC 1035 
P S Y A F 345 




ft 

Figure 42 



PCR oligos: 

I 1 

N-terminal Oligo: 5* EcoKL Tag-CCTAGGGTCGCCTTCGTCTTTCCCGGGCAGG-3' 

GCGC CCT 

I I Homo.ogous region | 

Nsil 



I I 

C-terminal Oligo: 5* S^/II Tag-ATGCATACGAGGGAAGCGGCACCCTGC-3' 



I Engineered iVs/I | Homologous region | 



PCR cloning: 

NidAT6 domain 

Niddamycin cluster BBBB 



PCR NidAT6 domain with engineered oligos 



t 

I ► 1024 bp M 1 

S'-EcoRI-Avrll SsihBgm-y 

NidAT6 domain 



Cloned into pUC18 EcoRl-BamHl sites 
and sequence fidelity confirmed 



I ► 1024 bp 1 

EcoRl-Avrll Nsa~Bg[WBamHl 




(Cloned NidAT6 domain with 
introduced AvrlVNsil sites) 




Figure 43 



EcoM-Avrll 




Nxil-BgfU/BamKl 



Isolate AvrWNsil NidAT6 fragment and clone it into 
A vrWNstl sites of the pCS5/AT2-flank 



7090 



EcoRl 



1.1 kb 



8255 9282 
lAvrU-BamKl -Nsii\ 



- I kb 



10368 




7090 
EcoRlL 



1. 1 kb 



Avrll 
8255 
J 



iV.WI 

9282 
J 



- I kb 



5* flanking region NidAT6 domain 3* flanking region 



10368 
-l//mdIII 



